Long series of geomagnetic field changes are important for studying processes in the Earth's core. We have compiled 635 historical declination values for southern Germany and sur- More or less regular impulses, on a decadal time-scale ranging from 30 to 60 years, are identified for most of the time interval 1400 to 2000, but the century from about 1760 to 1860 seems to be devoid of sudden secular variation changes.
Introduction 1
The Earth's magnetic field generated by dynamo processes in the core varies on a broad 2 range of time-scales, from years to millions of years, known as secular variation. A highly 3 detailed picture of the current secular variation is obtained from satellite magnetic vec-discovery of change of declination with time (i.e. secular variation) is generally assumed • N,6-15
Gufm1 and its data basis
• E) and gray diamonds of archeomagnetic data compiled for Germany by Schnepp et al. (2004) . Labels (letters) are given for some locations referred to in the text. values in the west than the east (see Fig. 2b ). bread oven-floor sequence in Lübeck (Schnepp et al., 2003) , spanning approximately the time interval 1300 to 1800. The locations of 51 declination values available since 1300 from 107 that catalogue are also shown in Fig. 1 . The mean age uncertainty of these archeomagnetic 108 data is 75 yrs, and the mean declination data uncertainty we computed based on the 109 given α95 uncertainties is 3.6
• . Both the previous historical and archaeomagnetic data are 110 discussed together with the newly compiled data in section 4. Reports of direct declination observations are the most reliable sources of information 113 about this magnetic element. However, additional historical sources of declination exist.
114
Here, we describe the different sources we have explored during this study, and discuss
115
their accuracy and reliability. The new data are supplied in the supplemental data file.
116
The locations of the newly compiled declination data are shown in Fig. 1 . 
Sundials and compasses

118
Portable sundials have to be oriented in the right direction in order to show the correct 119 time. The easiest way to achieve this is by means of a magnetic compass. The manu- with the references, and data are plotted in Fig. 3a for comparison with other data. Fig. 4 147 is an enlargement of that panel with error bars when the year of manufacturing is unknown. 1907), certainly exist, but as it will be discussed in the following this kind of data seems 162 less reliable than the sundial data. Here, we limited our work to the easily verifiable values 163 published by and . Indeed we found some discrepancies
164
between the values provided by these two sources and confirmed all values from the atlas 165 of historical maps (Bachmann, 1941 (Bachmann, , 1942 (Bachmann, , 1961 . All these values, including differing pub- given the values had first been reduced to the daily mean by rules determined by Johann Time series of all these 313 declination measurements are shown in Fig. 3d . A good 231 accuracy of these data with very good agreement to gufm1 from 1700 onward can be seen.
232
The long data series from Clausthal (Ct in Fig. 1 in the 12 th century. From a statistical analysis of orientation of more than 500 churches he 253 concluded that about 25% of all Danish Romanesque churches were oriented by means of 254 a magnetic compass (Abrahamsen, 1990 ).
255
The declination values obtained from church orientations published by Wehner (1905) 256 are based on an a priori assumption about the geomagnetic field. Apart from the fact that 257 the assumption is most likely wrong, as e.g. a comparison with the archaeomagnetic data 258 described in section 2.3 (Fig. 6) 
A declination curve for southern Germany
264
All new and previous historical and archeomagnetic data from the German region,
265
spanning the time interval 1300 to 1950 are combined in Fig. 7a on their original locations.
266
Then the values D have been adjusted to the location M = (11.57E, 48.13N) of Munich
267
(M in Fig. 1 ) from their original locations x = (longitude, latitude) (Fig. 7b ) by using 268 adjustment values ∆D determined from the gufm1 model for the respective epoch t:
where Dg(M, t) and Dg(x, t) are gufm1 model predictions at time t for locations M and applied a slight smoothing. Our preferred curve has an rms misfit of 1.48
• and is shown as 295 thick solid line in Fig. 7c . The curve is also provided in the supplemental data file. 
370
(1997) based on the original data (at 1700). However, no deceleration (i. e. secular 371 acceleration ¡ 0) appears in the smoothed curve for nearly two centuries after that event. (Fig. 7c) . 
B. Declination from maps
Differing declination estimates by different authors are given in one line of the table.
434
All values with references Bachmann (1941 Bachmann ( , 1942 Bachmann ( , 1961 are the values taken from these 435 reproductions of the original maps by us.
Doppler, C., 1849.über eine bisher unbenützte Quelle magnetischer Declinations-
